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Glass, Glassware and Laboratoryware Sectional Committee, CHD 10 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Glass, 
Glassware and Laboratoryware Sectional Committee had been approved by the Chemical Division Council. 


Heat strengthened glass is produced by the heating and gradual cooling of float glass in a controlled environment. 
It has a higher resistance to thermal stress and enhanced mechanical strength when compared to annealed glass. 
Heat strengthened glass is not considered as a safety glazing material, as it leads to jagged edges on breakage. 
It finds application in façade glazing, as a base material for laminated glass etc. 


In the formulation of this standard, considerable assistance has been derived from the following publication. 


Standard Title 


BS EN 1863-1: 2011 Glass in building — Heat strengthened soda lime silicate glass: Part 1 Definition and 
description 


The composition of the technical committee responsible for formulation of this standard is given in Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


HEAT STRENGTHENED GLASS — 
SPECIFICATION 


1 SCOPE 


This standard prescribes the requirements, method 
of sampling and test for heat strengthened glass 
meant for use in architectural buildings and general 
purposes. This standard does not cover surface 
finished glasses (sandblasted, acid etched etc., after 
heat strengthening). 


NOTE — Heat strengthened glass is not a safety glass. 


2 REFERENCES 


The standards listed below contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. 
1382 : 1981 


Title 


Glossary of terms related to glass 
and glassware ( first revision) 


2553 (Part 1) Safety glass — Specification: Part 1 


: 2018 Architectural, building and general 
uses ( fourth revision) 
14900: 2018 Transparent float glass — 
Specification ( first revision) 
17004: 2018 Testing methods for processed glass 
3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 1382 and IS 2553 (Part 1) shall apply in addition 
to the following. 


3.1 Ceramic Fritted (Enamelled) Heat Strengthened 
Glass 


Heat strengthened glass which has a ceramic frit fired 
into the surface during the heat treatment process. After 
heat treatment, the ceramic frit becomes an integral part 
of the glass. 


3.2 Heat Strengthened Glass 


A single piece of glass within which a permanent 
surface compressive stress, additionally to the basic 
mechanical strength, has been induced by a controlled 
heating and cooling process in order to give it 


increased resistance to mechanical and thermal stress 
and prescribed fracture characteristics (see 6.1.5 of 
IS 17004). 


3.3 Horizontal Heat Strengthening 


Process in which the glass is supported on horizontal 
rollers when it is undergoing the heat strengthening 
process. 


3.4 Vertical Heat Strengthening 


Process in which the glass is suspended by tongs when 
it is undergoing the heat strengthening process. 


4REQUIREMENTSOFHEATSTRENGTHENED 
GLASS 


4.1 Material 


Heat strengthened glass may be flat or curved and 
can be clear/tinted/coated as agreed to between the 
manufacturer and the purchaser. 


4.2 Distribution of Allowable Defects 


The allowable defects (spot faults, linear faults, reams, 
strings, lines, optical faults) in flat glass used in the 
manufacture of heat strengthened glass shall not exceed 
the limits specified in 4.4 and 4.5 of IS 14900. 


4.3 Thickness 


The thickness of heat strengthened glass shall be 
measured in accordance with the method prescribed 
in 5.2 of IS 17004. Nominal thickness and range 
of thickness shall be as specified in Table 2 of 
IS 14900. 


4.4 Dimensions and Squareness 


The dimension and squareness of the heat strengthened 
glass shall be as per 5.2.2.1 and 5.2.2.2 of IS 2553 
(Part 1). 


4.5 Fragmentation Test or Compressive Stress 
Measurement 


It shall pass the fragmentation test when tested as per 
6.1 of IS 17004 or shall have a surface compression 
between 31 and 52 MPa (4 500 and 7 500 psi) when 
tested as prescribed in 6.5 of IS 17004. 

NOTE 1 — It is recommended that compressive stress 


measurement be followed with fragmentation for accurate and 
effective assessment. 
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NOTE 2 — If the surface compression is above 52 MPa, 
the fracture characteristic of the glass does not conform to 
that prescribed in 6.1.5 of IS 17004, and therefore cannot 
be classified as heat strengthened glass. 


4.6 Mechanical Strength (Optional) 


When tested as per the method prescribed in 6.3 of 
IS 17004, the 5 percent breakage probability for heat 
strengthened glass, statistically evaluated with a 
minimum of 95 percent confidence level, shall not be 
less than the values specified in Table 1. 


The value of mechanical strength can be expressed as a 
statistical value associated with a particular probability 
of breakage and with a particular type of loading. 


The mechanical strength values apply to quasi-static 
loading over a short time, for example, wind loading. 


Table 1 Minimum Values for the Mechanical 
Strength of Heat Strengthened Glass 


(Clause 4.6) 
SI No. Type of Glass Minimum Value for 
Mechanical Strength, 
N/mm? 
a) (2) (3) 
i) Float: clear 70 
tinted 
coated 
li) Enamelled Float (based on 45 
the enamelled surface in 
tension) 
ili) Others 55 


NOTE — The values in Table | represent the mechanical 
strength of heat strengthened glass which meets the 
requirements of fragmentation test. 


4.7 Flatness 

Flatness of the heat strengthened glass shall be as per 
5.2.4 of IS 2553 (Part 1). 

4.8 Fabrication in Glass 


Fabrication in heat strengthened glass shall be as per 
5.2.8 of IS 2553 (Part 1). 


5 PACKING AND MARKING 


5.1 Packing 


Heat strengthened glass shall be packed as agreed to 
between the manufacturer and the purchaser. 


5.1.1 The packet shall be marked with the following 
information: 

a) Indication of the source of manufacture, 

b) Nominal thickness of glass, 

c) Code or batch number, 

d) Month and year of manufacture, and 

e) Type of glass. 


5.2 Marking 
Each piece of heat strengthened glass shall be marked 
indelibly and distinctly with the following information: 


a) It shall be marked with the word ‘Heat 
Strengthened’; and 


b) Indication of the source and year of manufacture. 


5.2.1 BIS Certification Marking 
Each glass may also be marked with the standard mark. 


5.2.1.1 The use of the Standard Mark is governed by 
the provisions of Bureau of Indian Standards Act, 2016 
and the Rules and Regulations made thereunder. The 
details of conditions under which the licence for the use 
of the Standard Mark may be granted to manufacturers 
or producers may be obtained from the Bureau of 
Indian Standards. 


6 SAMPLING 


Representative samples of the heat strengthened glass 
shall be drawn as prescribed in Annex A of IS 2553 
(Part 1), for testing the requirements prescribed in 4. 
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ANNEX A 
( Informative ) 


OTHER PHYSICAL CHARACTERISTICS 


A-1 OPTICAL DISTORTION 


A-1.1 Thermally Heat Strengthened Glass Produced 
by Vertical Heat Strengthening 


The tong marks can produce additional optical 
distortion, generally in an area of radius 100 mm 
centred on the tong mark. 


A-1.2 Thermally Heat Strengthened Glass Produced 
by Horizontal Heat Strengthening 


While the hot glass is in contact with the rollers during 
the heat strengthening process, a surface distortion is 
produced by a reduction in surface flatness, known 
as ‘roller wave’. Roller wave is generally noticed in 
reflection. Glass which is thicker than 8 mm can show 
signs of small imprints on the surface (‘roller pick-up’). 


A-2 ANISOTROPY (IRIDESCENCE) 


The heat strengthening process produces areas of 
different stress in the cross section of the glass. These 
areas of stress produce a bi-refringent effect in the 
glass, which is visible in polarised light. When heat 


strengthened glass is viewed in polarised light, the 
areas of stress show up as coloured zones, sometimes 
known as “leopard spots”. 


Polarised light occurs in normal daylight. The amount 
of polarised light depends on the weather and the angle 
of the sun. The bi-refringent effect is more noticeable 
either at a glancing angle or through polarized 
spectacles. 


Anisotropy is not a defect but a visible effect. 


A-3 THERMAL DURABILITY 


The mechanical properties of heat strengthened glass 
are unchanged for continuous service up to 200°C 
and are unaffected by sub-zero temperatures. Heat 
strengthened glass is capable of resisting both sudden 
temperature changes and temperature differentials up 
to 100°C. 


NOTE — This property does not have any relationship to the 
fire resistance performance. 
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ANNEX B 
( Foreword ) 


COMMITTEE COMPOSITION 


Glass, Glassware and Laboratoryware Sectional Committee, CHD 10 


Organization 


CSIR — Central Glass and Ceramic Research 
Institute, Kolkata 


Asahi India Glass Limited 
Bhabha Atomic Research Centre, Mumbai 
Borosil Glass Works Ltd 


Building Materials and Technology Promotion 
Council 


CSIR — Central Building Research Institute, 
Roorkee 


CSIR — Central Glass and Ceramic Research 
Institute, Kolkata 


Centre for the Development of Glass Industry 

Confederation Construction Products and 
Services (CCPS) 

Controllerate of Quality Assurance (Materials) 


Department of Industrial Policy and Promotion 


Director General of Supplies and Disposals 


Federation of Safety Glass 


Glazing Society of India 


Govt College of Engineering and Ceramic 
Technology 


Hindustan Glass Works Ltd 


Hindustan National Glass Industries Ltd 
Indian Institute of Packaging 


Indian Meteorological Department 


IIT, BHU, Varanasi 
NCERT, New Delhi 
National Physical Laboratory 


Representative 


Dr K. MURALEEDHARAN (Chairman) 


SHRI PRAVEEN SAINI 
SHRI NAVIN Ral (Alternate) 


Dr (SMT) MADHUMITA GOSWAMI 
Dr PURNANANDA NANDI (Alternate) 


SHRI SHRIKANT GANGAN 
SHRI SATISH CHITRIV (Alternate) 


SHRI A. K. TIWARI 
Dr AMIT Rat (Alternate) 


Dr NAVJEEV SAXENA 
SHRI AJAY CHAURASIA (Alternate) 


Dr K. ANNAPURNA 
SHRI SITENDU MANDAL (Alternate) 


SHRI SANJEEV CHINMALLI 
SHRI DEVENDRA SAH (Alternate) 


SHRI DEEPAK GAHLOWT 
SHRI SHASHI KANT (Alternate) 


SHRI SUNIL KUMAR 
Suri H. C. SHARMA (Alternate) 


Suri T. S. G. NARAYANNEN 
SHRI NAND LAL (Alternate) 


SHRI R. S. PANDEY 


SHRI SHARANJIT SINGH 
SHRI GURMEET SINGH (Alternate) 


SHRI G. N. GOHUL DEEPAK 


SHRI MATHIVANAN M. 
SHRI SUBIN CALVIN GEO (Alternate) 


DR RITUPARNA SEN 
Dr (Ms.) KABERI Das (Alternate) 


SHRI VARUN GUPTA 
SHRI K. ARVIN (Alternate) 


SHRI K. K. SHARMA 


Dr N. C. SAHA 
SHRI BIDHAN Das (Alternate) 


SHRI S. KRISHNAIAH 
SHRI P. N. MOHANAN (Alternate) 


DR DEVENDRA KUMAR 
REPRESENTATIVE 


DR SUKHVIR SINGH 
DRR. K. GARG (Alternate) 


Organization 
National Test House, Kolkata 


Office of the Development Commissioner (MSME) 


SAB India Pvt. Ltd., Benguluru 
Saint-Gobain Glass India Ltd. 


Schott Glass India Pvt. Ltd 

Shriram Institute for Industrial Research 
Tensil Glass Works 

The All India Glass Manufacturers Federation 
United Breweries Group 


Voluntary Organization in Interest of Consumer 
Education (VOICE) 


BIS Directorate General 
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Representative 


Dr S. K. KULSHRESTHA 
Suri D. V. S. PRASAD (Alternate) 


Suet R. K. BHARTI 
SHRI SANTOSH KUMAR (Alternate) 


REPRESENTATIVE 


SHRI UNNIKRISHNAN A. R. 
SHRI MURALI. N. (Alternate) 
SHRI ANAND BAKSHI 
SHRI HANSRAJ GOuD (Alternate) 
SHRI SANJAY GUPTA 
SHRI SHAMBU THAKUR (Alternate) 
SHRI A. N. S. KUMAR 
SHRI A. G. NATARAJAN (Alternate) 
SHRI SOURABH KANKAR 
SHRI VINIT KAPUR/SHRIGOPALGANATRA (Alternate) 
SHRI S. K. RASTOGI 
Suri B. K. MUKHOPADHYAY 
SHRI K. C. CHAUDHARY (Alternate) 
SHRI U. K. Das, SCIENTIST ‘E’ AND HEAD (CHD) 
[REPRESENTING DIRECTOR GENERAL (Ex-Officio)] 


Member Secretary 


SHRI SACHIN S MENON 
Scientist ‘B’ (CHD), BIS 


Processed Glass Subcommittee, CHD 10:4 


Organization 
GSC Glass Ltd 
ABC Group of Companies 
Alpro Industries 
Aluplast India Pvt Ltd 
Asahi India Glass Ltd. 


Confederation of Construction Products 
and Services 


FG Glass Industries (P) Ltd. 
Glazing Society of India 


Gold Plus Glass Industry Limited 


Gujarat Guardian Ltd 
Gurind India Pvt Ltd. 
HNG Float Ltd 


Representative 
SHRI SHARANJIT SINGH (Convener) 
SHRI DEEPAK MALIK 
SHRI NIKHIL JAIN 
SHRI ARUN SHARMA 


SHRI RUPINDER SHELLY 
SHRI PRAVEEN SAINI (Alternate) 


SHRI SHASHI KANT 


SHRI TARIQ KACHWALA 


Suri G. N. GOHUL DEEPAK 
SHRI MATHIVANAN M (Alternate) 


SHRI VIVEK DUBEY 
SHRI PREMDUTT (Alternate) 


SHRI SOURABH KANKAR 
SHRI GURMEET SINGH 


SHRI K. C. JAIN 
SHRI ARUN KUMAR NAVIN TRIPATHI (Alternate) 
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Organization Representative 
Infosys Green Initiatives Ms. PRAMEENA KARUNAIRAJ 
SHRI GURUPRAKASH SASTRY (A/ternate) 
Jajoo Architectural Glass (P) Itd. SHRI SUBHASH JAJOO 
JB Glass House SHRI VISHAL SINGHAL 
Kuraray India Pvt. Ltd. SHRI MALVINDER SINGH 
Saint Gobain India Pvt Ltd SHRI CHIRANJIT Roy 
SHRI SOMNATH PRABHU (Alternate) 
SGRT Facility, Civil Engineering Department, PROF (DR) S. ARUL JAYACHANDRAN 
IIT Madras 
Solutia Chemicals India Pvt Ltd Suri V. B. SUD 
Xebec Design and Facilities Pvt Ltd SHRI DEEPAK GAHLOWT 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
‘BIS Catalogue’ and ‘Standards: Monthly Additions’. 


This Indian Standard has been developed from Doc No.: CHD 10 (11843). 
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